Background: Stress and obesity are interrelated and common among low-income adults. Mind-body interventions have been shown to reduce psychological distress and have been incorporated into many weight loss interventions. However, few of these programs have incorporated a telephone coaching component. Objective: We designed and piloted a novel weight loss telephone coaching intervention for this population and examined its effectiveness on weight loss and improvements in health behaviors in obese community health center patients. Methods: This was a 6-month, single-arm, prospective, pre-post pilot study. The study took place at a community health center near Boston, Massachusetts. Participants were 27 overweight and obese community health center patients. The intervention consisted of one in-person intake with the registered dietitian, trained in mind-body approaches, and approximately 1 phone coaching session every 2 weeks for 6 consecutive months. Anthropometric data consisted of weight, body mass index (BMI), and blood pressure. Questionnaires consisted of the Perceived Stress Scale-10 item, the CIGNA Healthy Eating Survey, Section H: Behavioral Eating, a physical activity questionnaire, and a nutritional habits questionnaire. We used paired samples t tests to assess pre-post changes in weight, BMI, blood pressure, perceived stress, behavioral eating, and physical activity. We also conducted semistructured exit interviews to learn about participants' experiences in this program. Results: There was a trend toward weight reduction (P <.1, Cohen's d ¼ 0.33) and significant improvements in systolic blood pressure (P ¼.001, Cohen's d ¼ 0.72), perceived stress (P ¼.001, Cohen's d ¼ 0.75), and behavioral eating (P ¼.009, Cohen's d ¼ 0.54). Improvements in weight were sustained 6 months after completion of the intervention. Conclusion: Results suggest that a telephone nutrition health coaching intervention is feasible and may facilitate weight loss in obese community health center patients. Future randomized-controlled studies are warranted to better understand these improvements. Clinicaltrials.gov registration: NCT03025217
Introduction
Obesity is associated with leading causes of preventable death including heart disease, stroke, type 2 diabetes, and cancer. 1 More than 36% of adults in the United States are obese. Vulnerable populations including underrepresented minorities and persons of low socioeconomic status are at particular risk. [1] [2] [3] Furthermore, annual health-care costs for obese patients are on average $1429 higher than for nonobese patients. 4 Stress has been associated with obesity, weight gain, and emotional eating, 5, 6 and chronic life stress has been linked to greater preference for energy-dense foods and weight gain. 7, 8 In addition to psychosocial distress, depression and anxiety have been shown to enhance the desire to eat, leading to greater food intake and weight gain. [7] [8] [9] The link between stress and weight gain suggests that interventions that decrease stress may be useful for promoting weight loss.
Interventions incorporating mind-body practices (MBPs) such as meditation, mindfulness, yoga, and/or deep breathing have been shown to reduce psychological distress and have been incorporated into many weight loss interventions. [10] [11] [12] [13] [14] [15] In addition, they have been shown to reduce emotional-and binge-eating, promote behavior change, and improve depression and anxiety. Furthermore, it has been suggested that MBPs have efficacy in weight loss. 14, 15 MBPs elicit the relaxation response (RR), the physiological state characterized by downregulation of the sympathetic nervous system. 16 Persons of low socioeconomic status and minorities have reduced access to MBPs. 17 In addition, a variety of factors including limited access to transportation, working hours, geographic isolation, chronic health conditions, and forgetting about appointments can reduce participation in medical care. 18, 19 Telephone coaching is one strategy that has been incorporated into many interventions to increase access to care while providing relevant information and ongoing support. 20, 21 Interventions incorporating telephone coaching as a delivery model have demonstrated improvements in a number of metabolic syndrome parameters as well as weight loss and improvements in health behaviors. [20] [21] [22] [23] Given the cost-effectiveness of telehealth interventions, particularly for low-income populations with less access to care, research in this area is burgeoning. 20 Some of the active ingredients in these telephone coaching interventions include working one-on-one with participants to develop specific, individualized behavioral and diet plans, encouraging participants to weigh themselves and report to the coach throughout the program, and personal relationships established between the coach and patients. [21] [22] [23] In addition, the frequency of calls during a telephone-based intervention may influence success, with more calls associated with lower fat and higher fiber intake and greater weight loss. 23 Studies have successfully used telephone coaching to deliver multimodal behavior change interventions, including the Diabetes Prevention Program, consisting of goal-setting, self-monitoring, diet/activity modification, and problemsolving. 21, 22 Although several studies have examined the effectiveness of MBPs or telephone coaching interventions for weight loss, none to our knowledge have combined these 2 approaches or used a dietitian trained in mindbody approaches to deliver the intervention. In response to challenges that low-income patients face, we developed the Total Lifestyle Coaching Program, delivered predominantly by telephone over the course of 6 months. This program used a dietitian trained in MBPs to personalize telephone-based nutrition counseling for obese patients who received care at a community health center. We aimed to examine feasibility and acceptability of this pilot program in this population and to evaluate its effect on weight loss, blood pressure, perceived stress, and behavioral eating patterns.
Methods

Setting/Design
This was a single-arm, prospective, pre-post pilot study that took place at a community health center near Boston, Massachusetts, between the spring of 2014 and 2015. Participants were offered a 6-month intervention. This study was approved by the Partners Institutional Review Board and participants gave written, informed consent. Data were collected at consent (baseline) and after completing the 6-month intervention (end point).
Sample
Participants were eligible for this study if they received their primary care at the health center, had a BMI exceeding 25, were at least 21 years, spoke English, and had access to a telephone. Participants who were pregnant or attempting to become pregnant were excluded. Participants were recruited through physician referrals and flyers in clinics. In addition, eligible patients, identified by the dietitian, were mailed letters describing the study and invited to enroll.
Measures
The study staff collected anthropometric data and delivered questionnaires to participants at 2 in-person visits: at consent (baseline) and after completing the 6-month intervention (end point). A study staff member administered the questionnaires and recorded participants' answers directly into the study database. Anthropometric data consisted of weight, BMI, and blood pressure. Questionnaires consisted of the Perceived Stress Scale-10 item (PSS-10), the CIGNA Healthy Eating Survey, Section H: Behavioral Eating (referred to hereafter as the CIGNA Behavioral Eating Survey or CIGNA), a physical activity questionnaire, and a nutritional habits questionnaire. [24] [25] [26] [27] We also extracted weight data from participants' medical records 6 months after the end of the intervention.
The PSS-10 measures nonspecific perceived stress. Total scores range from 0 to 40 with higher scores indicating higher levels of stress. 25 The CIGNA Behavioral Eating Survey 24 measures unhealthy or emotional eating patterns, including questions such as ''I find food comforting, like being with a familiar friend'' and ''My eating feels out of control.'' We used the first 7 items of the questionnaire; higher scores indicate a healthier eating pattern. The physical activity questionnaire assessed the number of minutes spent in different types of physical activity per week including walking, jogging, biking, strength training, low-intensity exercise, and other activities. 27 For total physical activity scores, we calculated the number of metabolic equivalents of task (MET) minutes per week for each type and duration of physical activity and summed these. A MET describes the energy expenditure of a type of physical activity and is the ratio between the rate of energy used during an activity to the rate of energy used at rest. Eating habits were assessed by asking participants the number of times a day over the last month they had eaten the following types of food: fruits and vegetables; whole grains; lean meats, fish, or egg whites; high-fat dairy; fatty foods and snacks; sugary foods and drinks; and red and processed meats. 26 We also conducted semistructured exit interviews with participants asking about their experiences participating in the program. Interviews were approximately 15 min each and were audio recorded. An iterative, immersion/ crystallization approach 28 was used to qualitatively analyze transcripts of the interviews. Two independent raters read the transcripts separately, met to discuss the major themes that emerged from the transcripts, went back to the transcripts and coded them based upon the agreed upon coding scheme, and then met again several times to discuss their findings and resolve discrepancies until an inter-rater reliability of 80% was achieved.
Intervention
The total lifestyle coaching program was delivered by a registered dietitian who was trained in motivational interviewing and also the Benson-Henry Institute's Stress Management and Resiliency Training, Relaxation Response Resiliency Program (SMART-3RP). 16 This multimodal resiliency program targets stress with 4 main components: mind-body skills (participants learn a variety of meditation techniques, mini relaxations, walking meditation, and yoga), traditional stress management techniques, healthy lifestyle behaviors (sleep, exercise, nutrition, and social support), and cognitive reappraisal and adaptive coping skills (borrowed from cognitive behavioral therapy, acceptance and commitment therapy, and positive psychology). A dietitian was chosen to administer the intervention given its focus on nutritional coaching and weight loss. The intervention incorporated elements from the SMART-3RP with nutritional coaching and consisted of one in-person intake with the registered dietitian at the health center, and approximately 1 phone coaching session every 2 weeks for 6 consecutive months. For the in-person intake, there were 2 primary goals: (1) to establish rapport between the participant and provider and (2) to conduct an initial assessment of participants' MBPs, sleep habits, diet patterns, and exercise levels. The dietitian used this assessment to provide calorieadjusted meal plans and to help participants set individualized goals.
The calorie-adjusted meal plans are a weight loss tool developed and used by the Massachusetts General Hospital Department of Nutrition and Food Services that guides patients in choosing balanced meals utilizing food lists and portion sizes within an individualized calorie level. Participants were provided paper logs for self-monitoring their food, exercise, and any type of relaxation strategy used (breathing, guided meditation, and prayer). The dietitian also provided each participant materials developed as the Total Lifestyle Coaching series (sleep and weight, mindfulness, goal setting, Healthy Eating Plate, exercise, and mini meditations; see Appendix 1). A guided meditation CD developed by the Benson-Henry Institute was also provided to participants. A list of meditation apps was provided to participants who did not have a CD player. All other materials given to participants were based on individual needs as determined during telephone follow-ups.
The telephone coaching sessions incorporated each of the 4 program components: elicitation of the RR to buffer stress, sleep, nutrition, and exercise. At each session, the dietitian discussed participants' changes in weight and diet, stress, use of MBPs, sleep, and exercise. The dietitian also adjusted participants' personalized goals based on progress. After reviewing each of the core components, the session was focused primarily on the specific concern that a given participant was working on changing. There was an overall effort at each session to help participants realize the interconnectedness of the program components regardless of their individual focus. The sessions were documented in the medical record and provided the starting point for each followup session. At the end of each session, the participants were scheduled for their next follow-up in the provider's schedule. Participants were encouraged to call if they could not make the time and to call the provider back if they missed a call.
Analyses
We used paired samples t tests to assess pre-post changes in weight, BMI, blood pressure, perceived stress, behavioral eating, and physical activity and to assess changes in weight from baseline to 6 months after completion of the intervention. Based upon our a priori hypotheses regarding potential mechanisms, we conducted secondary analyses using linear regressions to assess associations between stress, behavioral eating, and weight loss. We conducted baseline and end point analyses with an intent-to-treat sample (those who completed at least baseline assessments) and a completer sample (participants who completed both baseline and end point assessments). When participants did not complete end point assessments, we used medical records to collect weight and blood pressure closest to the per protocol timing of participants' end point visits (i.e., 6 months postintake). For psychosocial questionnaires, last value carried forward (i.e., the baseline value) was used for missing end point data.
Fidelity Check
Participants' medical records were reviewed for documentation of discussion of each of the 4 main intervention components (stress/RR, sleep, exercise, and diet) for each telephone session. 
Results
Enrollment
We enrolled 31 participants, 4 of whom dropped or were lost to follow-up (Figure 1) . Two participants dropped immediately after enrollment due to difficulties communicating and understanding English, 1 participant was lost to follow-up after consent, and 1 became pregnant and was no longer eligible. These participants' data were not included in any analyses. All 27 participants completed baseline assessments (intent-to-treat sample) and 20 completed postintervention assessments ( Figure  1) . Intent-to-treat participants received an average of 7 (SD ¼ Table 1 describes the sample demographics. Within the intent-to-treat sample, participants were predominantly female (85%) and had a mean age of 55 (SD ¼ 11.7). The majority of participants were white (85%); 4 were Hispanic (15%). About half of the participants were college-educated (52%) and slightly more were married (59%). More than half of the participants provided regular care to children (30%), grandchildren (15%), and/or a disabled or ill person (26%). Sociodemographic characteristics of the 20 individuals who completed end point measures were similar.
Demographics
Anthropometric Outcomes
Within the intent-to-treat sample, there was a significant improvement in systolic blood pressure from baseline to end point (130-122 mm Hg, P ¼ .001, Cohen's d ¼ 0.72; Table 2 ) and a nonsignificant improvement in weight Table 2 ). Among completers, there was a trend toward increased physical activity (350-512 MET-min/week, P ¼ .11).
There was also a trend toward improved food choices from baseline to end point with completers increasing their intake of (1) lean meats, fish, and egg whites; (2) fruits and vegetables; and (3) whole grains and decreasing their intake of (1) Analysis of the exit interviews showed enthusiasm for the coaching program among participants (Table 3) . Participants attributed the success of the program to the personal connection that came from the one-on-one phone conversations with the registered dietitian. All participants expressed feeling emotionally supported by the dietitian and connected to the program. Participants also found benefit in the convenience of the phone sessions and the personalized education and feedback they received from the dietitian. In addition, participants learned how to apply mindfulness to their food choices and noticed improvements in awareness of hunger cues and eating behaviors. Participants also noted challenges with engaging in formal meditation practice. Other challenges included health and life distractions interfering with participants' abilities to engage with and commit to the program. Suggested areas for program improvement included a more comprehensive discussion of sleep challenges and built-in time for exercise.
Review of medical records to assess intervention fidelity showed documentation of all 4 of the main program components for 89% of the visits and documentation of 3 of the 4 components for 97% of the visits. Some components were not covered either because they were not problematic for a participant (e.g., sleep was good) or due to time limitations in which case they were addressed during subsequent coaching sessions.
Discussion
We found that in this 6-month mind-body and nutrition telephone coaching program, subjects had modest weight loss and clinically meaningful improvements in blood pressure. In addition to physical health improvements, participants noted decreased stress and improved behavioral eating patterns, physical activity, and eating habits after participating in the program. Not surprisingly, participants who completed the program showed better results on all outcomes. The fact that weight loss was maintained even after the program ended may suggest that participants learned important skills and successfully implemented sustained lifestyle changes. Because the intervention was multidimensional, different participants were able to take advantage of the tools they found most useful.
Many weight loss trials demonstrate weight regain after program completion. 29, 30 People are at highest risk for weight regain during the period after initial weight loss and rarely recover from this regain. 31 One study found that perceived stress was associated with weight regain across gender, race, and treatment condition. 32 Research has shown that many eating behaviors, such as behavioral or emotional eating, are used as maladaptive coping mechanisms in response to stress and can lead to weight gain. 33 MBPs have been used to help reduce stress. 34, 35 Our intervention's effect on perceived stress may explain why weight loss was maintained. This conclusion is supported by our linear regression results demonstrating an association between decreases in stress and improvements in behavioral eating patterns, which, in turn, were related to weight loss. In line with previous research, these associations suggest that stress reduction may be a mechanism contributing to weight loss in this program. 6, 36 Our participants' success in losing and maintaining weight was likely enhanced by their own self-monitoring and involvement in their progress. By completing logs and weight check-ins with the dietitian on the phone, these participants practiced the regular self-monitoring that has been shown to increase self-awareness and promote sustained behavior change. 37 The sustained involvement of a dietitian trained in MBPs was likely another contributor to successful weight loss in this study. Exit interviews suggested that participants found the program useful in motivating weight loss and healthy behaviors; they endorsed the one-on-one telephone sessions as enjoyable and supportive. In particular, participants found the personalized care and recommendations helpful to staying on target. In addition to individualized feedback, these responses suggest that the patient-provider relationship was important in enhancing weight loss and improving health behaviors. Other studies have come to similar conclusions. A randomized controlled behavioral weight loss trial found that participants' satisfaction with the provider's involvement was associated with greater weight loss. 38 Moreover, increased clinician mindfulness is associated with care that is more patient-centered and leads to increased patient satisfaction. 39, 40 Thus, the dietitian's training in MBPs may have affected her approach to participants and contributed to weight loss in this intervention.
Limitations
Our study findings are limited by its small sample size, absence of a control group, and use of a single dietitian. In addition, given the multidimensional nature of the program, we cannot attribute our results to a single component. Nonetheless, many MBPs and many nutrition interventions are themselves multidimensional. 10, 12, 21, 22, 41 Moreover, some participants (10 of 27) had previously worked with the dietitian (1-2 visits in most cases) prior to beginning this study, and these prior relationships may have contributed to the success of some participants in completing the intervention and maintaining weight loss. However, the outcomes for those participants who had a previous relationship with the dietitian were not significantly different from those who had no prior relationship (data not shown).
Another limitation was the survey collection method used. Many participants were not comfortable reading or completing questionnaires on their own either printed on paper or on a tablet, so a study staff member administered the questionnaires orally to all participants. Thus, some participants may have been biased when reporting sensitive information directly to a study staff member.
Although the study incorporated MBPs, participants reported that these techniques were difficult to learn over the phone, and many participants did not practice these skills on their own. In addition, many participants did not have a CD player to listen to guided recordings of MBPs. Instead, many preferred using smartphone applications. Future studies should examine this population's preferences for learning mindbody skills and consider incorporating more in-person instruction and/or more emphasis on these skills during phone visits.
Challenges in Working With This Population
We encountered several challenges working with this population: Some participants had difficulty reading, making it challenging to administer questionnaires. Participants also reported a variety of barriers to engaging in this weight loss program including challenges fitting phone meetings into their schedules and not wanting to deny their children foods that did not comply with their own eating goals.
Conclusions
This pilot study found that a telephone-based mindbody and nutrition coaching program was feasible to develop and administer. The program found improvements in weight loss in completers, behavioral eating patterns, stress, and health behaviors in overweight and obese adults receiving care at a community health center. This program was unique in that it combined mind-body skills and telephone coaching to promote weight loss. The telephone-based design made this intervention available in real time to people who need it and decreased barriers to accessing care. The intervention provided a less expensive approach to weight loss through replacement of frequent in-person visits. Future randomizedcontrolled studies are needed to confirm these findings and better understand mechanisms of action and delivery for clinicians and patients.
